Since the appearance of the above-mentioned papers fifteen unselected cases of atrophic rhinitis of different types have been examined, with special reference to the acid-fast bacillus-crusts and discharges from the nose being sent to Dr. Wingrave. Of these fifteen cases the acidfast bacillus was found to be present in eight and absent in seven. Of the seven negative cases, two were post-operative cases with very mild nasal phenonmena. In three the Wassermann reaction was positivethese include the cases now exhibited. In two, although they presented the clinical appearances of typical ozana, no evidence either of tubercle or of syphilis could be found. All eight positive cases were diagnosed clinically as ozeena. Two were children, aged 7 and 8 respectively, the youngest patients we have so far seen. Another interesting case was that of a girl, aged 13, the tuberculous family taint appearing in her mother, who was a patient at the Central London Throat and Ear Hospital with. lupus of the nose. A maternal aunt and a sister of the girl had died of phthisis. In the nose of this patient there was very little crust deposit, but the foetor. was unmistakable.
Attention is directed to the negative cases in which the Wassermann reaction proved positive. This finding may be compared with that formerly reported, in which a partial positive Wassermann reaction was found in a patient who responded negatively to all the tests for tuberculosis.' (1) Acid-fast films prepared direct from ozaena crusts: (a) coarse type; (b) slender type. Stained by (a) fuchsin and methyl green; (b) fuchsin and picric acid.
(2) Reinforced clumps.
(3) Growth on Dorset egg and foetid broth medium.
(4) Sections of gland from inoculated guinea-pigs. "Tubercle" bacilli in situ. Stained by orthodox Ziehl-Neelsen (alcohol).
(5) Typical examples of discharge, or ozeena crusts (macroscopic).
Histological Changes.-Alterations in the nasal mucous membrane are not so profound as one would expect. The early or exudative stage, when the discharge is fairly abundant and somewhat " creamy," is not attended by any striking histological feature beyond a distinct increase of the lymphoid and vascular elements. Later, however, when atrophy and foetor are pronounced, there is decided shrinkage in the whole mucous membrane. Lymphocytic and endothelial infiltration of the glands is now replaced by atrophy of the acini and general fibroplastic tissue, all structures-nerves included-sharing the general atrophy. But the most striking feature is metaplasia of the surface epithelium. The columnar and ciliated cells are entirely replaced by many layers of stratified squames which often block the ducts. These changes extend by continuity to the accessory sinuses, the nasopharynx, the larynx, and even the trachea, but they never pass beyond the muco-cutaneous junction. Ulceration or necrosis never occurs, and bone is never attacked. -In this respect it differs entirely from lupus, although it somewhat closely resembles lupus erythematosus, with which it has been found in conjunction. Giant cell systems are never seen. The Discharge.-In early stages it is somewhat free and contains plenty of mucin, but never resembles pus. So that, even at this early period, it cannot be called " purulent." Later on, it becomes more and more scanty, loses its mucin, and can only be detached with difficulty. Its dark colour may be due to anthracosis or to various chromogenic bacteria, and its degree will vary with its retention in situ. Chemically the lipoids predominate, with cell globulin and keratin granules, much being derived from the metaplastic epithelium, which shows the characteristic acid-fast reaction of epidermal cells. For diagnostic purposes, small portions of the green crusts should be spread with normal saline solution on slides, which are then firmly pressed together and separated by sliding. Fixing may be wet or dry. If the fixing is by heat, this should be radiant, and not exceed 400 C., otherwise the bacilli swell up and become deformed. Weak formol alcohol is preferable, which should be well rinsed with water. Stain by carbol fuchsin on a hot plate for at least ten minutes, wash in 25 per cent. sulphuric acid, and counterstain with saturated solution of picric-acid in water, or if other structures are to be shown, use 1 per cent. methyl green in preference to methylene blue. Both of these stains are preferable to the orthodox Ziehl-Neelsen, since they afford much better differentiation. The films cannot be too thin. These stains will show the " acid-fasts" brilliantly retaining the fuchsin. Other films should also be stained in the same way, but no alcohol should be used after the acid bath. They should have at least three washings with acid. Many Qf the " acid-fasts" will be found to be alcohol-fast as well, even so far as to be " colour true," i.e., they will not take up the counterstain. The picro-fuchsin is the more precise process. A great variety of bacteria, chiefly saprophytes, will usually be seen, but for the present purpose the acid-fasts only demand description. I-n a welladvanced case the acid-fast will at once be seen, in earlier cases they may require some patience. They are somewhat polymorphic, being long or short, thick or thin, solitary or fasciculated, straight or bent, but nearly always "beaded,"-i.e., not uniform in staining. In size and general appearance they strongly resemble both types of tubercle bacilli and in some films no difference can be found. Much of the variation in thickness is due to the fixing and staining; if heated too much they will swell up like rice or pop-corn, assuming various fantastic shapes; some may be distinctly "clubbed." Tinctorially and morphologically, they therefore closely resemble tubercle bacilli, which also are not infrequently amphophile to the Ziehl-Neelsen stain, and but feebly alcohol-fast.
Cultivation.-So far they have resisted the orthodox methods, either aerobic or anaeirobic, but by imitating their natural habits they multiplied 12 McKenzie, Mackeith, and Wingrave: Atrophic lihinitis slowly but freely, growing in felted masses resembling streptothrix. A sterile emulsion was first made from foetid crusts, this was then mixed with Dorset egg medium and " planted " with crust material. Reinforcement by simply inoculating the " crusts" or by adding a few drops of sterile foetid broth is generally successful in from five to ten days. Inioculation Tests.-By the courtesy of the Lister Institute several series of guinea-pigs and rabbits have been inoculated. The research is far from complete and is being continued. The results so far obtained are, briefly, as follow: In September, 1915, Dr. Henderson Smith injected six guinea-pigs with a reinforced emulsion (five days) made from a typical case of ozana. No. 1 died during the sixth week, showing well-marked tuberculosis of the spleen. The five surviving apparently healthy guinea-pigs were killed during the tenth week. No. 2 revealed extensive caseation of liver, splepn, retroperitoneal and inguinal glands. No. 3 showed well-marked caseation of the inguinal glands, but the viscera were apparently unaffected. Nos. 4, 5, and 6 appeared to be quite healthy. Nos. 1, 2, and 3 were injected subcutaneously, Nos. 4, 5, and 6 intraperitoneally. Histological examination of the caseated foci showed characteristic tubercular lesions, there being giant cell systems with true tubercle bacilli, both intra-and extracellular. The bacilli were strongly alcohol-fast and of the slender type. Dr. Henderson Smith reported: " The smears from the spleen nodules and the glands both showed acid-fast bacilli very like tubercle. I have very little doubt they are tubercle. I was interested to find that you obtained histological tubercle in the sections." Emulsions were then made from the tuberculous viscera of Nos. 2 and 3, with which three guinea-pigs were inoculated on the day of the necropsy. No. 1 died in the eighth week, No. 2 died at the twelfth week, both showing extensive gland caseation with " bacilli both acid and alcohol-fast, obviously tubercular." Guinea-pig No. 3 was mislaid. Nos. 1 and 2 were injected subcutaneously, No. 3 intraperitoneally. In each group of tests those injected beneath the skin developed lesions, while the animal injected intraperitoneally escaped. There were no pulmonary lesions in any one of them, nor could any intranasal change be found. Excluding one animal which was lost, five out of eight developed lesions which were indistinguishable from tubercle. In each test the strictest precautions were taken against contamination at every step, from collection of the material at the hospital to the final necropsy.
A stage has therefore been reached which must not be considered conclusive, although collectively the evidence may be viewed as strongly presumptive. It -has been established that certain organisms, morphologically and tinctorially resembling tubercle bacilli, are present in ozena which we have never found in any other nasal disorder. DISCUSSION. Mr. HERBERT TILLEY: We should not allow this occasion to pass without expressing our thanks and congratulations to Dr. McKenzie, Mr. Mackeith and Dr. Wingrave for the excellent piece of work which they have done in connexion with the relationship between atrophic rhinitis and tubercle. Probably,most of us have read their monograph which was published in the Jowrnal of Laryngology, and since then when dealing with cases of atrophic rhinitis have laid more stress on getting all the details of the family history from the point of view of tubercle. In many cases I have been surprised to find such a history in the forebears. The question, however, has arisen in my mind whether, if we were to investigate the family history of any one of us here, we should not be able to find some relative who had had tubercle. But I think the percentage in cases of atrophic rhinitis would be greater than in any other form of nasal disease. I have carefully examined the cases exhibited to-day, and, with the exception of the little girl-who has not had many injections, anid would scarcely yet be claimed as a success-the nasal cavities seemed to be in a very good condition. Presuming that they have had no other treatment, the result of the tuberculin injections has been, on the whole, better than in the other methods we have been in the habit of using. Perhaps it is as yet too early to speak of wlhat the ultimate result is likely to be; but whatever may be the result, whether positive or negative, I cannot withhold my admiration for the useful work which these gentlemen have done.
Dr. WATSON-WILLIAMS: I should like to add my thanks for the monumental investigation wvhich has been undertaken by Dr. McKenzie, Mr. Mackeith and Dr. Wingrave. It requires a great deal of enterprise to start an investigation on this subject nowadays, which has been the cemetery of many laborious hours; and we can only hope that their conclusions, which certainly seem warranted, will prove to be justified. No one has taught us more than has Dr. McKenzie himself to be very cautious in arriving at conclusions, and I think we cannot read these papers without feeling that they are the product of balanced minds. Dr. McKenzie has at least given us food for reflection, and has gone a long way towards leading up to some conclusive evidence in the treatment of the disease, the bete-noire of laryngology. He has so far carried me with him in his way of thinking that I shall give his methods a careful.trial.
Dr. DUNDAS GRANT: I also feel very strongly, with those who have already spoken, that we have had here an honest endeavour to get further towards the truth of the conditions known as ozena and atrophic rhinitis. A weak point in the work lies in the fact that Dr. McKenzie has taken the terms " ozana" and " atrophic rhinitis " as identical. Oztna without the peculiar smell is scarcely worthy of that name. Ozana does certainly occur in subjects -of pulmonary tuberculosis, though seldom; whereas chronic atrophic rhinitis with crusts, dryness, and pus, is common. If you put the two together under the beading of ozmna for statistical purposes, the result will be to invest ozena as such with a degree of anxiety for the unfortunate sufferers from it which, I think, is not justified. I would remind you that for years the French have spoken paradoxically of an ozmna without smell, and they assert that, as a rule, " ozana without smell " is generally tuberculous. It is probably lupoid in character, and might react to tuberculin. Apart from that, the results which have been obtained in the cases before us are worthy of every consideration. I should be glad if members would express their opinions as to whether ozwna and chronic atrophic rhinitis should be classed together for the purpose of drawing statistical deductions of either pathological or clinical import.
Mr. F. A. ROSE: I should also like to congratulate Dr. McKenzie and his colleagues on this excellent piece of work. I also want to ask a question. I am not clear, after reading the notes, whether it is claimed that these acidfast bacilli are in the tissues of the nose, or only in the secretion inside the nose.
Dr. DAN MCKENZIE: I pointed out in my paper that we have never yet succeeded in finding these bacilli in the tissues of the nose.
Mr. F. A. ROSE: Assuming that the bacilli are present in the secretions only, is it not possible that they are there only by accident ? A nose which is the subject of atrophic rhinitis is one which cannot protect itself from infection, so that all the bacilli in the dust in the streets may be deposited there. And if the patient only lives among enough acid-fast bacilli, there is no reason why those should not be found in the nasal secretions. We know that if a careful search be made for diphtheroid bacilli they are found in 90 per cent. of cases of atrophic rhinitis; and it is impossible not to find streptococci, staphylococci, and Micrococcus catarrhalis, and other organisms. The question is, what relation have these bacteria to the disease ?
Dr. JOBSON HORNE (commenting on the statement in the paper, "It has been established that certain organisms, morphologically and tinctorially resembling tubercle bacilli, are present in ozaena which we have never found in any other nasal disorder ") said: If I may be permitted, I would refer my listeners to the " Descriptive Catalogue of the Museum of the British Congress on Tuberculosis," held in London in July, 1901. On that occasion I was fortunate in bringing together a representative collection of cultures of bacilli, acidresisting and morphologically and tinctorially resembling the tubercle bacillus.
Amongst these was one isolated by Karlinski (Maglaj, Bosnia) from nasal secretion. Perhaps Dr. Wingrave will tell us whether the bacillus to which he refers has not been isolated before, or whether it is perhaps the same one which was isolated some years ago from the nose. The case for tuberculosis will stand or fall on the animal experiments, but they are, as the authors admit, far from complete, and must not be considered conclusive. Even a negative result will be valuable in elucidating the facts about ozaena. The question is whether this acid-resisting bacillus is merely an accessory to the crusts and discharge or whether it is a factor in the production of the disease. I am inclined to the former view.
Sir STCLAIR THOMSON: All research work is to be admired, even when the results are negative. I am not qualified to join in this debate, because I also have, so far, neglected to read these communications in extenso. But of the cases I saw in the next room none was free from suppuration, and more than one had the oztenatous odour. In connexion with tubercle I do not know whether it is of value to this debate, but I have had exceptional opportunities of seeing cases of tubercle, and for some years I have interested myself in a clinical research which I hope to publish some day: I mean the condition of the nose and pharynx in persons who have, or have not, tubercle of the larynx. I have quoted that there is a sort of a priori statement that the patient with stenosis of the nose, or other trouble in his nose or in the pharynx, is more likely to get tubercle, and tubercle of his larynx, than is anybody else. I see the throats of 300 tuberculous patients per annum, and'I have been doing that for five years, and the result has been, to my surp5rise, that patients with tuberculosis of the chest or the larynx have got no more marked nasal deformity from disease than has the healthy individual, and that such affections of the nose as sinusitis or ozwna are no more common in sanatoria than they are anywhere else.
Dr. BROWN KELLY: I think we are indebted to Dr. McKenzie and his co-workers for so thoroughly investigating the nature and treatment of ozmna, our ignorance of which is not creditable. I regret that my own work on behalf of the International Collective Investigation of Oz'ena has apparently come to nought. The only part which proved of practical benefit was that in connexion with the employment of a vaccine of Perez's bacillus. This vaccine is undoubtedly specific in some cases; it causes the foetor to pass off, the nose to discharge more freely, and the crusts to disappear. Some of the cases which I treated in 1913-14 still remain cured. Perez's bacillus can be produced by injecting a mixed culture of ozaena crusts into the marginal vein of the ear of the rabbit. The animal usually dies in a day, and the bacillus can be recovered from the turbinals. If the animal survive, it has a chronic nasal discharge, and if it be killed later, the anterior turbinal is atrophied.
Dr. D. R. PATERSON: I have also taken part in a collective investigation into ozana, and have received a definite impression of a connexion in family histories between tubercle and ozmna. I examined a large number of school children, confining my attention to cases in which the characteristic smell existed, and was struck by the frequency of the association. I have long noted the liability of ozaena patients to perish of tuberculosis.
Dr. DONELAN: Would it not be well for the Section to avoid using the term ozmena in cases where there is not the characteristic smell? Should we not speak of ozamna simply as a symptom occurring in atrophic rhinitis, or are we to run the risk of having it cropping up at every moment as an alternative disease? I understand we are dealing with atrophic rhinitis. Whether it be due to the bacillus as worked out by these investigators, or not, remains to be seen. Several of the cases shown to-day seemed to be at least secreting, if not actually suppurating, and one woman has the distinct oztenic symptom, and appeared to have some suppuration in the left -sphenoidal sinus.
Dr. DAN MCKENZIE (in reply): On behalf of my fellow workers aiid myself, I thank those who have spoken for the very kindly way in which they have treated our attempt at research. The criticisms which have been expressed we not only expected, but have actually experienced in our own minds. I began this research with the idea that I should arrive at a negative finding. When I began I tlhought there was only an accidental connexion between tuberculosis and ozeena. As time went on, however, my experience brought me round to the belief that there is a real connexion between atrophic rhinitis and tuberculosis. And when I use the words "atrophic rhinitis" in connexion with this research, I mean ozarnatous or fcetid atrophic rhinitis.
The items in detail have been dealt with in our papers and there is no need to recapitulate the grounds for our belie&f. We are so convinced by our experience that we say we are content to leave the results of our research to time; we believe that in fifteen to twenty years general opinion will agree that ozana is associated witll tuberculosis in this respect, that they are part and parcel of one pathological process, that they are related as pathological entities. With regard to the point raised by Mr. Rose, as to those bacilli found in the crusts being due to accidental contamination from the air, that is answered by the fact that we have searched for this bacillus in other diseases with crust-formation and have not found it in them. It only occurs, as far as we have gone, in those whicl show the clinical signs of ozaena.
